Investigation into the cardiotoxic effects of doxorubicin on contractile function and the protection afforded by cyclosporin A using the work-loop assay.
Doxorubicin is known to cause cardiotoxicity through multiple routes including the build-up of reactive oxygen species and disruption of the calcium homeostasis in cardiac myocytes, but the effect of drug treatment on the associated biomechanics of cardiac injury remains unclear. Detecting and understanding the adverse effects of drugs on cardiac contractility is becoming a priority in non-clinical safety pharmacology assessment. The work-loop technique enables the assessment of force-length work-loop contractions, which mimic those of the pressure-volume work-loops experienced by the heart in vivo. During this study we evaluated whether the work-loop technique could potentially provide improved insight into the biomechanics associated with drug-induced cardiac dysfunction. In order to do this we investigated the cardiotoxic effects of doxorubicin and characterised the protection afforded by the co-administration of cyclosporin A (CsA). This study provides detailed biomechanical in vitro insight into the cardiac dysfunction associated with Doxorubicin treatment, including reduction in peak force, force during shortening and power output. These effects were significantly abrogated in doxorubicin-CsA co-treatment studies. Closely mimicking the in vivo pressure-volume muscle mechanics, this assay provides a quick and easy technique to gain a better understanding of the detailed biomechanics of drug-induced cardiac dysfunction.